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Climate model results for scientists, 
governments and the private sector.
More people than ever now have a need to discover the results of climate 
models in order to prepare for and mitigate against the potentially severe 
impacts of global climate change.  But climate modelling is a complex 
process, which requires accurate and complete metadata (data describing 
data) in order to identify, assess and use the climate data stored in digital 
repositories.
Simulations have a key role in constructing understanding  and producing 
predictions in climate science. But it can be difficult to discriminate 
between two simulations, even when you were responsible for  producing 
them!  Existing documentation currently revolves around (at best) the 
runtime, but not the scientific detail and relevance of the model 
components. There is little or no documentation of the “simulation context” 
(the whys and wherefores and issues associated with any particular 
simulation).
The Metafor Team
The Metafor team have developed strong international collaborations and
working processes over the first two years of the project. The Metafor
partners are:
NCAS Climate, NCAS CMS.  Reading University, UK 
(Coordinator: Dr Eric Guilyardi)
NCAS BADC (STFC CEDA), UK 
(Project Manager: Dr Sarah Callaghan)
CERFACS, France
Models and Data, Max Planck Institute for Meteorology, Germany
Institute Pierre-Simon Laplace, CNRS, France
University of Manchester, UK
Met Office, UK
Administratia Nationala de Meterologie, Romania
Météo France, CNRM, France
CLIMPACT, France
CICS, Princeton University, USA 
University of Cantabria, Spain
Metafor Goals
The Metafor project seeks to address the fragmentation and gaps in 
availability of metadata  as well as duplication of information collection, 
and problems of identifying, accessing or using climate data that are 
currently found in existing repositories. 
To do this the main objective of Metafor is to develop a Common 
Information Model (CIM) to describe climate data and the models that 
produce it in a standard way, and to ensure the wide adoption of the CIM.  
Metafor will also develop, deploy, and evaluate a prototype infrastructure 
that will allow key data and models to be discovered and compared 
between distributed. digital repositories.
Metafor will optimize the way climate data infrastructures are used to store 
knowledge, thereby adding value to primary research data and 
information, and providing an essential asset for the numerous 
stakeholders actively engaged in climate change issues (policy, research, 
impacts, mitigation and private sector). 
Development of the Common Information 
Model (CIM)
Climate modelling is a complex process with a wide degree of variability 
between different models and different modelling groups.  To 
accommodate this, the CIM has been designed to be highly generic and 
flexible.  
We describe the climate modelling process simply as "an activity 
undertaken using software on computers to produce data."  This has been 
described as separate UML packages (and, ultimately, XML schemas).  
Engagement with the Climate Modelling 
Community
The controlled vocabulary captured in the mindmaps during these 
interviews was used to populate drop-down lists in the questionnaire and 
the structure of the mindmaps generated the tree navigator. The tree 
navigator shown on the left hand frame of the questionnaire screen shot, 
fig 1, allows users to get to any component of the model with ease. 
The use of mind maps allows feedback from scientists about the 
questionnaire content to be integrated quickly without exposing the 
questionnaire code.
The controlled vocabulary lists and structure resulting from these 
interviews will eventually be governed independently from the Metafor 
project, providing a valuable resource for the climate modelling community.
The questionnaire  also allows users to enter descriptions of components 
which are not covered by the mindmaps.  The mindmap driven sections of 
the questionnaire ensure that we collect a standardised set of  metadata 
about each of the CMIP5 models but if users wish to describe their models 
in more detail then the questionnaire is flexible enough  to allow them to 
do it.  Additional terms entered by users will be used to populate the 
externally governed controlled vocabularies used by the Metafor Common 
Information Model (CIM)
Development of the CMIP5 Questionnaire 
The CMIP5 model documentation questionnaire is an ambitious metadata 
collection tool and  will provide the most comprehensive  metadata of any 
climate model inter-comparison project.  However, completing  the 
questionnaire will require a substantial effort from climate scientists.  We 
hope the sense of ownership engendered by our interactive consultation 
strategy will motivate climate modellers to invest the time to ensure that 
the information gathered in the questionnaire becomes an invaluable 
resource for the whole community.
The METAFOR project: providing community metadata standards for 
climate models, simulations and CMIP5
An essential aim of Metafor is that the 
conceptual  model is not changed by the 
manner in which it is used or applied. 
Hence multiple application models 
(APPCIM) can be created using 
different techniques, but still refer to the 
same conceptual model (CONCIM).
The CIM is at the heart of the Metafor 
project. Development of the CIM has 
involved all the project partners and 
significant input from other climate 
modelling groups in Europe and the US.
Metafor has been charged by the Working Group 
on Coupled Modelling (WGCM) via the Coupled 
Model Inter-comparison Project (CMIP) panel to 
define and collect model and experiment 
metadata for the CMIP Phase 5 (CMIP5) project. 
The core archive of model data produced by 
CMIP5 will be used for the next Intergovernmental 
Panel on Climate Change (IPCC) assessment, 
due in 2013.
The Metafor team have developed a web-based 
questionnaire to collect information and metadata 
from the CMIP5 modelling groups on the details of 
the models used, how the simulations were 
carried out, how the models conformed to the 
CMIP5 experiment requirements and details of the 
hardware used to perform the simulations. The 
questionnaire is primarily a tool to document 
models in sufficient detail so that the CMIP5 data 
can be compared in a scientifically meaningful 
way.
Screen shot from the  Beta4 release of the CMIP5 model 
documentation questionnaire showing a metadata entry page 
for describing the Atmosphere Key Properties component of a 
model.
The Metafor team have been 
collecting controlled vocabulary from 
domain experts, via a series of 
interviews with climate modellers.
The results of the interviews are 
interactively summarised in mind 
maps, allowing us to not only build 
up the lists of controlled 
vocabulary, but also build a 
structure for the way the 
information is collected.
UML overview of the Metafor Common Information Model (CIM)
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